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svacusted gpsce hetween iwo ianfinitely zxiended nersllel platsse.
One of tihese nlatee-is £t 2 high temperuburz and is cepable of
emitting both long and electrone with nelf-Mexweilisn velceity

distzibucions. Tae othsr pl.te peis ag # coliechtor. & 2onstant

~ potential difference is applied scrosa the 2mitier &nd ¢ollector

platea. It is aesumed that collisicns Go not occur between parti-

cles of eithey spe 28, and Soth plate3 are transparznt o inccm-

“ing particles.

- The pusaible de atetes of such & 3ystea were analyzed by

A&er,l

. z ] 3 ) ) .
Mointyre,© and by C. Warner.” These authors zesumed that
2 t_msxéaussezfé-f,sclution nes developed in the system and pro-

L33 digteibations of aacn golotinng

between the emitisr &nﬁvcollict pletes. Although thass de

atates are mavnersticalil

&3

tionable value because 1y 18 paasiblersﬁai for some chalcg of the
diode paranesers ﬁﬁe behavior of tikls onverters <an he deacribed
only by time-verying fislde. We will ghes vhas at loass for the
case of large currcals through the convertes, dg states do ol
exist av all &rnd ths stote of tihe Qilods has lavze applitode

cacllliations at &)l vimes.

: ) C.
“*Research is surported by a NASA grant. /2
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In opder o s the larse ai~nal ting-depsndens heasvior cf

-

the converver, we have simulated 2183 opzestion on an IBH 7490
cerputer. Similier compuier czlculationsg nsve bean conduczed b
Banewan”, Firdaall and Bricges®, and the zems method was applfed
to a fialtc thermionic »lasma diovds by Burger . These corputer

colenlationg, opr compuber =2zraricents, ere hesed on

<o

scaputing the
trajectories of g iarze wmuwber (12,000) s. 2lectron and Lon sheets

ected upon by the =zisctirical Fiails

W

(3%

h2y zvpsricnee In the one-

,-.

dimensicnal sace g the fhermionic comvertes. The thermionic

emjtters of rur wodel ars simulated by giving the charzad auests

that ave injected into the spmce cf tha converter rsmdom velocities

distrivated dy the nhalf-Meswellian dimtribution lisw. Tols pro-

T ecedure iz gimilzr 40 whet 1s Imown &S the Meonte-Oanlo method7c

Gur earlicr work {(sse Ref. 5} cleariy deéonatr&tes thet the
computer siﬁulated 3ilod2 Pinds the theoreticzlly calculated de
atates rapidly if thzse do gtateé ara 3teble under »f perturba-
tions. This work t1eo showed us tha® the compuber simulated diode
dispieye large arplifuds changes or cszeillstions in tiie dlode if
i¢s initiali siate is unstable. ¥e Rove nov epplisd fre compuber
modal to the low pressurs thermiondc convertsr, In Pig. 1 ths |

compubed curpent Shrough the dinde in piesied as s function of

l.h

1lch rra soveersd by Meintyrels G

s
h-n

noymeiined zi.a Tor two camen ¥
analysiz. Tha current 23 nowealised €0 the saturztion curzant of
the eiscitronz, the solid 1ins showing She cusrents predicted by
NelIntyrets de soilution,

The time unit L@ epproximately one-ninth of an elsctron
pilesma cscillation perind vefzrred to the c¢logse neighborheod of

- as UV WlW
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_ experiments conducted hy Cutlsw (Ref. 8).

the emitter. For Pig. it trxea 29 uniss of dime for an average

ot

elzctron to travsrse the 3iloce 2¢ it f..itisl speed (5C rov Fig. 2
winich showe »2sults Por another czze). The aversge troneit time
of an ion 1= h</m timee the zvovsze {ronslt ti.e of the elec-

trons; For Lempgtbtéh 21 reasons mi/me’-cannot'be chosen veny

la fxe--dut accorulng to the vesuiis 3f our eariier uerik vith this

ropontow pmodel; doe valas /e - £% uxlyesdy snows the essentlsl
“hafacterisf s of diode behavicr. ‘Dbz reduced parameters show

on the diegram have the followirg definitions {these Gefinitions

£ o 1 ot 1- A; (3 /7 i S wvhems  J ad
sgree with Melatyr o= “’si""se"‘fm_e"mi ; wWhere gy an
o, are the ion and electfon.saturatipﬁ carrent Gensities respec-

se-

'tively, n \eVYk“'; s & ='{dfxnb§ , where 4 is the plate

“separauion dlstanca in the diode and V 18 the potzntisi =ppliéd

acwoss it, The deb" “ie ength Eka is caiculated from the numbew

depsity of the eTecerns nea the emifisr,

Figure 2 showe the computed current througlh the cicde Tor

parameters closely anpron*mating the experimental Jiode of Sutler .
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Twe values of the mssfs rotio (15, 6%

show the affect of cheopging The m2s8 ratio on the behavior of the

diode. It ¢sa be observed that the current tarough the dsode BEE]

large amnlitude flactuations wilth two distinguishablie psriods,
One 12 connecLed o the avargge slectron trensit tize (50 novmaliged
time units),; the otney to the ~varage icn trenglt time (JOY.nS/m9

normaligad 3n¢-zn1ﬁs)vﬁ This regult ig8 in <lose agreement with

2atabllish the fact

[

ation

T‘J

fhe Pesuits of these computar calcul

that the low preesaure thermionic converter Jjoes not have ¢ do state

T
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for liarge eiectron currents tarcugh the dicde, and we cannot
zxpect that &c or smzll signal enslyalszs could describe uhe state

-

of this device,
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e norzalized dicds curveat in the compubter simulated
corverter foi BwO cases thai ware included in HeIntyre's
dc analysis. 7The nosagiized cuvrent ofrvalue 1.0 is the
expecived de current for both casesn.

Fluctuations of the current in Yhe computer gimulated
dioge thet apn?oximates 2n experimental cezium dicde
(Ref. 8), Comparison of ¢he two curves shows the effect
of the mass ratic mi!me on the fluct{étions. A nor-
malized euryeﬁ% of velue 1.0 is sgain the cxpected do

carzrent in ths dlode.
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